Calcium- and FK506-independent interaction between the immunophilin FKBP51 and calcineurin.
FKBP51 is a member of the immunophilin family having intrinsic peptidyl-prolyl cis-trans-isomerase (PPIase) activity. Its enzymatic activity is inhibited by binding either immunosuppressive agent FK506 or rapamycin. Similar to FKBP12, but at higher concentrations of FK506, FKBP51 has been shown to inhibit the serine/threonine phosphatase activity of calcineurin in the presence of calcium and calmodulin. Here we show that a glutathione S-transferase (GST) fusion protein of FKBP51 on glutathione-Sepharose beads precipitated both purified calcineurin from bovine brain and calcineurin from murine T cell lysates. Surprisingly, the binding of GST-FKBP51 to calcineurin was FK506-independent and independent of a requirement for calcium or exogenous calmodulin. Unlike FKBP12, FKBP51 transiently expressed in COS-7 cells was precipitated by calcineurin bound to calmodulin-Sepharose beads in the absence of either FK506 or rapamycin. Unlike FKBP12, however, overexpression of FKBP51 in Jurkat T cells did not significantly affect the transcriptional activation of nuclear factor of activated T cells (NFAT) upon physiological stimulation, nor did it affect the ability of FK506 to inhibit NFAT-driven transcription. We generated a series of FKBP51 mutations to map the interaction of FKBP51 with calcineurin. Deletion of the aminoterminal, FKBP12-like domain of FKBP51 did not affect the ability of FKBP51 to bind to purified calcineurin, while deletion of the FKBP51 carboxyterminal domain abrogated the ability of FKBP51 to bind to calcineurin. Taken together, these results demonstrate a novel interaction between calcineurin and the immunophilin FKBP51 that is independent of calcium, calmodulin, and drug. The binding site on calcineurin for FKBP51 is separable from the immunophilin PPIase-active and drug-binding site.